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2. X h h ^ -feT. • U i^^'>:;^.SANK68182 CSfcTW 
^^||1141# (PERM BP- 1141) ) 

M/::^^^*::^ ■ U t:':5!'>;^3131T'&§ (J.Gen.Mi 
crobiol.l29,2703~2714,1983) . 

3. 7. h U:/ h 5 -fe;?. • U tr"^>7.SANK63086 
®*||9169^) 

7 h UT'H^-feT. • U tr^$!*>7TK21T*fe-5= 




17 

"Genetic Manipulation of Streptomyces" ,A Laborato 
ry Manual, The John Innes Foundation, IGSStCfBSSoS^T- 
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wa«S9i70-^) «:GGcytS#«Jti (0.4%i'*'J-fen-;i/, 
0.1%^''U i/>,0.4%;*3-y-'^ /K,0.1%fiitiRi^;^->'? 
A,0.01%mA;bi/'i7A,0.1%i£mx3rX, 
^^4iiil/«) tC^U 28TCT'3 0ra»^bfe. 20 

frll^MGCy^ftlOOmlOAofeSOOniM 
P :7 5 >^ n (C 5 L28TC T'24©r^^^SIT-« 

^^!fi*^e>Ma^llur(D:&i£ (J. Hoi. Biol. ,£.208, (196 
1) -) {zmi^T^DNASrm «ISb> DNA^M^tfiM 
(lOmM Tris (pH7.5) ,10mM Nacl.lmM EDTA) T'SlffL 
T«^**a)NAi:Ufe„ 

1 5:ffi^.^T37■CT'SfS:c^■^^. 3~20kb(DDNA{|li>fttC^c5J: 

e)Si5^:S«bfc„ ^osfSMii70TCT'io:9-r^^Oia-r-S)3 so 

-20-C©x^t y -;bS:AD;i-70"CT'30^raScggt, 15,0 
OOrpiiiT* 3 ^J-r^S'C.^ LTDNA ^tm^^t^, 

ms. ^■xi^-zfyT.s. KpMELie 
77> 5 KtS:^ h u:/ h 5 -fe:^ • 'J tra?'>;^SANK60587 
(^eTa«ll9168-f) *^6D.A.Hop«oodfe "Genetic M 
anipulation of Streptomyces", A Labolatory Manual,! 
he John Innes Foundation (1985) fC|BSl®^ffi{C<i:t3 
XaS^Sn-S, ) 0 1 /i g $:5uOBgl II(Cj:oT37'C, 
. 2^r^SfS;$-&^{C-^»TUf-. 3a)Bgl IIT'iJ]llT$n 40 
fcpMEL18li70'C -Ql^^mm UTBgl II itT^: 

»i:Bgl IIT*^±<5]iiLfepMEL18i:$:, ^niOM 

W. (660inM Tris-HCl,66niM MgCl2,pH7.6) 5 « ,50inM 
(DV'^-y^rX^) h-;b5 ^ £feJ:m0inM®ATP5A £ $:JnA. 
±4$:50y£i£i:U Z:WCT4DNAU;t;'— i?6u$:SlIX, 14 
TCT-ieer^ffl^^^-ttfc. 3(Z)J:-i)(CLTpMEL18t;^hU' 

• 75^'fcfU>XSANK63684SSfe^|;DNAt:(Dilfi 50 




!i$fF^2 6 7 2 5 5 1-t 
18 

t-l^. ML-236BNa$:CS-514/\SS5t-5tg:tj5:*5l5^fc 

'57.hU'-:^h5iZX-U t:^'>7.SANK63086 (ffltCWB 
^9169-t) ®>fD h>^57. V\Z^3M7i^'y7.^ KiS 
-^Sr^ALTc. Bp-fe, 34%Mi?:^^1-5GGCy^«iT' 

i|i5:-^*tSGGCy^H6l00iiil (500nil#KP77:^n) {C 

1i'^^mm'b>l:'^M^(D^ \yV h I.*lS:20nilO P 
t&i^ (320niMMI. 25ibM TcS^Wm. 70iiiM NaCl,10iiiM Mg 
Cl2.6H20,20iM CaCl2 • 2H20) fCMUjftHf^Lfc. 
T'iS/il>b^§e)nfeS^fr$:20inl© PiS^ifCMUrc. 3 
(Z)S^>^f!W«{C40ing/ml^iS(Z) 'J '/-f - A»ml 5:JD 
;t. 28-CT' 1 ^P^ADiStS i::^ h bT" h 5 "ZT. • U tT^JT 

(X3) {CTi^!S5iiL:^n t-:/77>h$:#*^c-g• 
•^tz.. 3niC20%/KUx-5^L/>yU n-;H5405:-g-tjP 
i$^0.5iiil$:llDx.l^r^&SUm 3S(C4ml®Pit%$: 

m^O)Zfa Y^=77s V (R2MP^¥ 

«) ±tc^bfe. 

R2MP^ (Mil20g , K2SO40 . 25g ,K2HP040 . 05g , MgCi2 
• 6H2010.12g,CaCl2 • 2H202.95g,y;i/:3-7.4g,*if5 
y®K).lg,L--:/n U >3g,DL-y';UD^i/>0.05g,-3^D 
y yO . 5g ,pex:^ 7.2g ,^xdr 7.5g ,250iiiM . TESim^ 

(pH7.2) lOOml .WM^m&m&iail ,«?520g?:jDX-1000 

mitt^) ii:^^-y^m(Dm&^mr^rzMz^ 
mi'rziBmx;^i>, mpm^wciz^^. 28-cxzo 

^r^ig«b tR2MI^^¥^(CSS^5g^0 Mg/ml L 
^0{Zft^-^^ym^kimM3^i& (M!6il20g,K 
2Hro40.2g,MgCl2 • 6H208.1g,CaCl2 • 2H202.2g,250mM TE 
sm^WL (PH7.2) 100iiil,^'>=3-;M0g,^«x3rX4g, 
7i<V ^-Zf h >4g,KC10.5g,*5Sg$:*;ilOO0iiil il-t-5) 
$:3inlSML?^^. K«?5¥®$:28"CT'^«&ffi 

h-ht\tz. z.t\^<j:i=i-t^-^=i-yMWm^xi^=7-y 
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m^m. HL-236BNa© 6 ^ filrTKKf t bCS-514/\^ 

-'\'K7.^^)--y>f\t.'('K<m.'')^\yt:^. fiPt), Mel- " 
$:3^tSS'JStlfeJga«^S:«»mS300/ig/niI©ML . 

^ 'J h ,2%*^,pH7. 0) 

U 28"CT'7~10HF^^L3n:i-|:+^4W$it 

7c. Z.t\,hC>-nU---kVUVfi-'^n\k^. IISl.5111 10 

-- i^lOiiS: 1 o©*a^ b 

TiSml^T-f i7 ni^iL-:;^{CAtu 20%x^! J -;i/200 
M « J: <m ttfflbAc. ?^^^T'15,000^p^lT' 5 
^^-raii^C^^^tlS L fc±^f SrHPLCtCAH-t. CS-514JC fi^t 

ti^ LT25%7-fe h- h U ;i/fi<J:i;o. 1% h U x-f ;i/7 

^> (pH3.2;'j>K{cj:oT«bfe) G^m^mim 

W «E3S{i2inl/^}'T'^T^Ofc. 20 

4(Cfij|5t-2>l^-i'0#&*^IS«?)i3nfe*l2tC^Stlf.l 
0{a®3n--*^ej^'<r S:5"3^/<^^>25Atg/llll Sr^^t 
•t -SGPYtR^i^^^tC^ L28-C T' 3 B r^^^ L 
^j>^^^m-236BNa?:300Ag/lIll?SS(C:^^)J:e)fe^I^L< 
$?){C28lCT'2~3aK^^5:»^Uf-. 

1 .5iiil^V>f i7 of'a- -^XZW^ L, 15 .OOOrpniT' 5 
f^'b^m X^XmmSl bHPLC(C*^^:^. ML-236BNa© 
6 /S fi5:7j<Se<b bCS-514lCS^ UT V ^^) D - > 5:1 

*^i5atCf£:i;XWI5:30%71z > U;L'33J:t?0.1 
% h 'J x^;b7 5 > (PH3.2; U >SftC j:oTiKLf-) 
fflS^m SiSS5:liiil/^)-{C^x.TtT^i;ot. . 
^^J3. ML-236BNa(Z)6/3&5:>i«-fbL/CS-514^^ 

^!*>yt>MLR- 1528NO. 416tt;CDig«i: 5 KpHYOlCDli 

ML-236BNa©6/3ffi$:7Ki?fbU CS-514^^t5ll 

7.MLR-1528No.416tt*^$tlfe. ZltlH ZOmt)'^ 
!l^(DZf^:^i K KpHYOl) $:-^^bTV\S 

fctolCML-236BNa5:CS-514^^T-t S J: O IC^'jiofc 

KpHYOi&iSSSU 

mt>, 34%MI5:-^^t5GGCy«;^0nill:50inl^o 
t75:7.r!(CAtU rtliCMLR-1528No.416*OS^^!# 
5:^^, 24~28-CT'ii<tl72^r^,120rpm©a^i^$|± 
T'^Uito ?^V^T'500nil#KP75:^3{CAoyc, 34 50 
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%;^$:#^t5GGCy^j^^l00iiil{C±|^^©M}S 
1 ~ 5 U 24~28-C T'24 -48^ 

z(Dimmi)'^mm'ii' («^j^{iio,ooog,4*c ,20^^) 

h&fffc. g7i5t#:^U7h$:20iiil(DTESi|iffiM (25iiiMh 
U7.t:iFD^i/^^;b 7$y>l;5f> ( h U 7.) ,25inM 
EDTAfcJ:lF25iii)I:ti&,pH=7.5) (CgWU ^>:^r^T'Z:0 

Mi®fC40iiig/inl©jiS®'J ^j^-2^m&^Mm^. 

3©tB^S:37-C T' 5 ~15^ili < mU£t^ e>M 
?!>;{cz:n{C3ffll©lO% K7-'i/;i/Siti(f N u'c^A (SDS) ^ 
IS $:iDX> ^ < L fc® t>37-C T' 5 ^mtm L T^S 

r:^CV^T-z:©^BtlS:40,OOOg,41C ,30^jti^th 3 ilT* 
!H$^Bti5:±Mi:bT^f, 3ti{Cl/4^*®5M:fti&$: 
iO;iTSiiil:t^gS5:lMi: U 0 ^CT- 2 ~ 3 ^r^iWT 
o i:5ttCfinA.feSDS7!)"!tWLT < 3000g,0"C ,15 

l/>^'*U:3-;i/ (PEG) 6000^5:SJl|jaSlO%(C;5:S 

^tmau zom-^^o\:ximu-ot, ONAA^tfc 
t»Lr<5roT% (30oog,or;,i5:$^) #±s$: 

itX. ft»ife;$:4.7ffllCD'nES^ffiJSJCWUT-h»-tC^A^ 

m-^U 3l(:it?t5§fe^Jx5^i>"'5A- :/n5 K (ETB 

r) i-MA., m.^bxi.62O0^m(o^m^brz, z 

©^«150 , OOOg, 18'C T'40^r55Fij?g|g4UiBi/C^$:^T 
z:(D^I/e,vl=(C320niDCDi8l^$:fl^t-5i:, -^'ii^ 

<S'pX'm&m^mmmm^mm<^T\z. m 

ii^tO n - -f=i-)\^7}\,Zl -;i/T' 3 Eltttli LTX^i/'i? 
A - ;/Q5 K$:fi^Sb, 2>v(C7KM5:iiSa?i:i^«?K (M^ 
lOmMKUX 10oiM:fetafeJ:minM EDTA,pH=7.5) T' 
mx\.XW¥fm3mX-:f'77.i. KpHYOlS:^#fc. 

z(bi;.')\z\^x%^tmmfm}Mx.zf'^7.^ fph 

YOl«mSS260niii(DPii3^;(!)^e5tgS;<)'::Sii* ^t\fz. 

ffl*^m^^7.5 KpHYOUCfeW§JfADNAK>t0:*:t 
Slj:7*'a-7. • >f)\'n%mi\z.i.':>X'm>-^t\,tz.. fiP 
KO.SAig&ffiiJS^Bcl it« 

t^Z.h\Zi.^)^>J KpMEL18{CttA$tlT 
VNSDNAS/T;i^O:^^$/()^JSyffl3l55. ffADNA^^^^O:*:^ 
StifiitHOkbT'feSZii: W5b7i. ^^^iv-Tb-i: L 
T5A^n)NAC!)Hind IIItlSiT^tSfcli *xl74DNA<DHae II 

X^th 5 0(Z)DNASff>i S SriilS UTc. 3^6 
. 8kb) i: ^ ^' ^! - 1;'"^ ;^ 5 KpMaiSco:^ t 
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Yoi (Mzmmd- m^^rmmmnz^btzmx' 

^ M/^ h 5 tT. • U lf^'>7>SANK63086 (SttWl^ 
'l|9169-f) 3©SJ^^«^(CJ:oT 
f#e)*l7cJ^KSSIffi50ttlCct>TML-236BNa®CS-514 

5 FlipHYOlT-feofc. 

ia6fiSJ4 ?^g«g^LR-1528No.416A^e)<Z)•/7:^^ 

■:f'7:KS. KpHY01*^ASn/t3.iHCj:om-236BN 
a$:CS-514/\^tSti:^*W$n^:?^SI^MLR 
-1528No.416A^e)7i' 'J 77tf>S/ctt-/n h:?'^^, h 
S4lCJ;^T:/5;!>^ KpHYOlATO. |g^SStife416P 
- 7«$:5tff bfe. 3CDt*li^^;^^ KpHYOimitC 

<}:oTCS-514^®^||®:tM?:iS^?ti:Z:5> 

35450ninf^3fi®fe*:l®lK*»L/TV\/c. 
WJ>-:f'77. 5 KpHYOl $:^UfeMLR-1528No.416ttiCfe 

^>c^^T'7'7>^a KpHY0i5:MVNTz:<^)7'5;^5 KB^* 

i'-i: ilDT^&tC j:oTCS-514'\cD^g|jStt5:ii 

b;i/$:S9S Lit i:z:5450niii^fiOM:^l!SJlXtj*7cffilJS 
LTVNfe. 30Z.i:tiML-236BNa(^6iSfi:S:7K^bLCS 
-5i4/\ge^-r*^^, flP*)*®fb^t3:^ n 
-AP-450T'feSBr|gtt$:g^U *^oz:cDf^hi7n- 
AP-450Jl^tj:^7;^4 KpHY01©ffADNAWT>(t*fC 

^^J5. KpHY02$:#a(C-^tJ?^®ii£Sltt(^ 
3gfi&i:ML-236BNa7t)^e>CS-514^®JgS^il 

^«*!l3tcfBiSb)t«};e)tc>^^7.i KpHYOllckaT 

KpHYOl*^#abTv^^,::i:*^$^l;t*':, 3ti 
60-5 1.® 1 «^7t)^:/7:^ 5 KpHYOi $:^t^^s^f If 12;*:^ 

fip-fe, pHYOKiSac IMfbtCJ:oT;ii<Jl0kbj3J:l>'rii*l5.8k 

TT'^;^ 5 FpHY01(Cfi*t.2>*^10kbi;if^j5.8kbODNASfr 
;tJi«1'lCpHY02 t^i&b/t^^;^ 5 KtcS*tS«><II3. Ik 



22 



bi:ii<^2.4kb©DNAKfT>tS:^L'TV^fc. 
FpHY02$::a•it■rs/^c^?)^c^^S^$:ffi^^Tm6#!l l tc" 

b;io f^VNT'K:/^;^^ FSrSac ITmt?)3i:tCJ: 
t3 Tii^JlS. Ikb i:iii52 . 4kb(Z)DNAKfT;t 5:4T 5 1:^ b 
FpHY025:M{C-^tf?^g^ttcA^|#P>n 
fc. FpHY02-&#3filC-^t/?^S®i*<DHL-236 
BNa7!»^ f>CS-514^©J^g^tgli||S60!l 2 tCfEicbfci: 

^bTV^S3^$:^i^bf-. 

■ IliSW. FpHY021CDi®S^ 

'fb^?Stt5:^tSf^K^?n-AP-450it^^$:^t/ " 
SitllOkbCDfflADNASffWC jSL ^T^iilft:|:*I^C^3V nT'>-^c 
< i: %;Sac I *MbSph I •y--^' f $ T*0|*l6 . 7kb ^-^tiW . 1 
kbfflDNAt^;t*^M*-Slx. S: o W T"? $ FpHYOl ©#ADN 
ASlT^ttcfcltS assise- i:0*g|5lJSA^jS*|Hit iclBfig n 

20 Sac l;^)^e>Sph I'tJ-'f h tT'CDiii<j6.7kbS:-^tf*5j7.1kb(Z)DN 
ASfij^ fCSBfiS nf-lC ■fML-236BNa*^ 

, S-514^0^S:Sl-tfc3i:«, ML-236BNa$:CS-514 
^^■r57KSHb^?S1i?:«ts^ h ^ a - A P -45 
Oite^-*^ :i®**r7 . IkbCDDNAJK/tWtCfirg b T V \§ 3 i: 
?:z5bTVN5. ZLCDZilti. 7^^;^$ FpHY02OSac Ivf 
-fbtC J: oT^-r . 4kb©DNA^>t(i7KSHb^iSttC^ 
|§^(Ctt:^|IT'feS 3. i: $:f^t. it^oT z:(Z)iiiti2 .4kbcDD 
NAK;tS:l^55-r-53i:A^tgT'fe^. r©^.4kbDNAl|lT 
>!-$:l^*b/t/jNi!!^b>^7^^ FpHY021(DWiii;;TOii 

30 ij IC^fTifcrifco 

•f=y7.S. FpHY02®l /i g S:5UfflSac IS:Ml>T37*CT' 
2©r^Mfbb;t. ?^V^T'70•C^CT10i>raMbSac 15: 

Sac m\t:r9 J 35m«<^^®7K 
tC^iS b, z:ntciofg?sso y -eSfSffl 5 n 

t ,50inM, U S-;b5 m « feJ:mOinM ATP5a « 

?:iPX.±ft 5:50/1 £ t bfc. 3mcT4DNA'J e'2uS: 
Jn^, 141CT-16^raSJS$i*fe. ^CDiofCbT^'^;^ 
5 FpHY02©Sac imDNASfi;t$r-fe;i'75-f y-i/3> 
.40 U ZtlSrHtetflJSlCfi^bt:/?;^^ FpHYOl®!^* 

(4i6P-7i|*) ©ynh7'5;^h^v^^JitcfEigb 

tzl5'mzii^Xzf^7.5. F?:»tiJbi|t1j2.4kbDNA^;t$:i^ 

■ o7S:^7;^5F, IP*)i|illl3.1kb®;^tSS:^-rS7'5;'. 
5 F5:^bA-. z:cOJ:o(CbT#e)nfe7'^>(.$ F« 
Sac mMm^1>rmW':>^l2>.Vs!o(Ji-f5'7.^ FpHY02 
1 (ll4ia#M) T'feS. ZICDT'^T.^ FlipHY02i:rab 
J; O (CML-236BNa© 6 /3 fierTK^b bCS-514^^t 

50 ^7KSEft^fStt Sr^'tSf' h □ - A P -450ite^- 
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Sr-^ttS. '>^j:<i:t)Sac I^^bSph li^-f h^T'CDiii?! (416P-7tt) (CML-236BNa*^e)CS-514^g^ 

7>5 KpHYOlS5.tt):pHY02i:lllD<?g±«fflSaOL-236BNa #-^Stl5ti;^JtCi:b^Si:iir<Jl/3gSTfe5. 



ommfiti^^bXiS''). Z(D0-b'iSfijn.6\Lh(0mm}i lO (b) KpMELlSSr-^t/::^ hl/:/h$ 

^ffiUfe. ^ffi?S35/i£tC10M?gS®U;«?-ifMi:E:ffiig U l^^f>;^SANK60587 («a[XiFffl«^9168^) ; 
^f?S 5 M « ,50iiiMi;f-;r7. 'J 1 — ;i/ 5 /u « , imOmM ( c ) :^ hU::^ h ^ -feT. • 'J 1^"^ >7.SANK63086tt® 

ATP5 A e S:jD;i±ft £50 /i t ZtllZT^PM 'J *l|B^tC J: SML-236BNa $:CS-514/\gE^t ^*i?fb^ 

•t^'2u«:jD;il4-CT*16^r^SfE;$-&fe. Z:©J:e)tCLT^ mSttSr^tS^ l>^n-AP-450aei^?:^tfDNA5: 

^7.5 KpHY021(Z)Sph I?ifbt:J:oT41'^iiitlll.6kb(DD ■^^tSiPI^^^x:/^^^ KpHY01{CJ;5?^®|gglttT' 

NA»i^$:-fe;i/7^-^'d'-i/a>U c:tl$:|l6iM3 ICfS fe5,MLR-1528 • N0416« ; 

iJbfe4i6P- 7t*®::/n h h^HSi^JifciaSb (d) MLR-1528 • mwm'i-:f^7.s. KpHYOIStB; 

tz, i!k\'^X'Z.<m'mMS^t'^mmm3iZ'i5m^titzl5 20 Ce) 416P-7tt(D^5^5 KpHYOHCi^SJ^KK 

StCj:oT^5;^5 K.5:fllfflUf-. Z<D^olZLXm^ m^X$>^m-8Sm : 

titzZf^T^S. KliSph HSJUrSPfiS: l ^m^':^^ .6kb ( f ) 416P- l^CD^^T^S. KpHY021lC 

KpHY022 (||5!ll#fl^ T'fe^. Z.©-;'^:^ glttT'fe6RTF-182» ; 
^ Kl±pHY021Oj$-:3i!i4r7. lkb(Z)Jf ADNA»i>ir7!)^e3Sph I?f znb<Dot> ( a ) c^;:^ |> 1/7" h ^ iz;^ • U t^y>;J. 

'fb^CJ:oT^tSiii5Jl.5kb>{)^I^*^^^7^:^5.6kb©^fADN SANK63086»i: (d ) ©416P- 7a5l±GPY^itfelC^U, 
Am>T-S:J$oTI^^-5;!)^, (416P- 7tt) {CML-2 (b) 0;^ h U:/h>^ -feX • U lf^f>XSANK60587tt. 

36BNa*^e,CS-514/x^t5tg;^$:#-§^Uf'5:l'^. (c) (DMLR-1528N0.4m (e) ©RTF-85»S<kt; 

^«!!I8. :7^5>^$ KpHY023®iiSg (f ) ©RTF-182m±^;t'<:;'f">25 ^g/mlSr-^tKJPY 

^5;^$ KpHY021©5/tg$:15ucDMlu I$:^V^T37iC *&J^5(C^U 28-C3 Bf^^i^b^-. ?M^T-, 3;tl 

x-zmmmitLtz, m^x-iox^izioj^^mLm n so $:ai;bTiTi¥'iGPY^jfi{C3ti&5%*g^bfc. 

^jS^-ttm 0.8%7;«j'D->^ • V^T^ 28-CT'l B»««L;tm«MlCML-236BNaS:50 

7i!ia-7.-^)mmmx\imMh. m.skh ong/!!iimmizf£^j:oi,zmabMiz28x:,X'sars^ 

(Ki; ii-wm)i<m30.2kh^'^ti) feJ;tW0.9kb©D imUz, m^X'l.Mm-^-^ U'^a.-:ft,z=&mtm 

NA»t>t*':^L/Tfey, 30e»t.iiitl8.6kbCDDNA^;t5:# $:a?5lbl5,000rpiiiT' S^J-r^igyCN^J-ltLfc^.' ±WiU 

W)l^^^)li!,b. m^£ii&tCJ:oT^NAfi>^5:^ SJUPLC(Cj:oT^fefifeUfcCS-514$:?jl!|^bfc. 
ffiUfc. :i©^ffi?S35/ii*lC10fgaS©U*'— eStCffi CS-514(7)a^ti (a) {il Ag/ml, (b)ti5/ug 

Mt5/ti«,50iiiMi>"-9';t::^'J h-;b5/i «*)imOiiiM /mK (c) ti359^g/mU (d) til Ag/ml, (e) ii 

ATP5At£5:ilDA±4S:50/i£i:LZ:tHCT4DNA'J;i/— 1f2 340/ig/inl, (f) liSSOAgMT'feof::. Z^^ZliHi::^ 

u$:inAl4-CT'16#r^t5$-&to 3(7)J:e)(CLTy7 5:^5 KpHY01j3J:t;-:^5;^$ KpHY021A^*5t5ML-236BN 
^5 KpHY02lCDMlu imiCJ:oT4-f-2)*lJ8.6kb0DNA 40 a(Z) 6 ^e$:>!K^bbCS-514/\^t^ll:t;S:i*7i^V> 

tfc416P- 7;S(Z)>^a hzfyT. h'v^M 1 tCfBicSn 7' h i • U bf ^•>7.SANK63086tt^CML-236BNaA^f>C 

r^ir ^T'z:©J^g^^»A^e)^M3 iztm^r\>tztmz fes. 

J:oT:/77.5 K$:*ffiLfi. Zl©J:e»(CLTff "bnfe ^«I2. ^5;^$ KpHY0i;5.t>*y^7.5 KpHY021'^ 

KtiMlu lipeS: 1 '!rm^oi!i<j8.6kb©:/57>$ tt©7j<Kfbi^?SS?Rl^i:5^ Ni'a-^P-450®?fte 
KpHY023 (IS6BI#flg) T-feS. Z:<7)-:/7X^ K(ipHYO T'^T.^ KpHYOlSD^'^^;^? FpHY021{Cj:S7. 

21(D^^Orii<r7.1kb(^JfADNASff;t*^6>mu imtCkoT 7'S$t7>- U t:'ijr>7.0JgK^M* (MLR1528No.416, 

^f&t^jt^0.9'iihiB^Xf^^'$i-dnm)i<D^0.3khi:^ RTF-85i3.tt>'RTF-182) mMtbX7.hl'-^hS.± 
t^;^.6kbA^|^*^tlfciiilJ2.9kb©^fADNA^^ff;tS:^**>, 50 ;c • U tf^$!'>XSANK63086fcJ:t>':^ h UT' -fe:^ • 'J 



*^ 6CS-514^^-r Sifcb SrW^t 
. ■fyT.S. KpHY022CDilSi| 
7^7 :^ 5 KpHYO210 bug $:15U(Z)Sph I $:ffi^^T37•C 

T-z^Hj-mbbfe. ?^v^T'70t:{ao^r^^IIiftLSph iS: 



(1) ^ hb:;^ h $ -fe;^ • U tf ^'>7>SANK63O86/\0H 
L-236BNa $:CS-514^^t Stl:tlCD^-^ 



(13) 



#1^^2 6 72 5 5 1-^ 
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tf^f>:;?.SANK60587^(Z) rML-236BNa5:CS-514^^t 

ot, GWY^-et5^^Utltt$:iTfi^Ji:GPYW00nil 
(SOOml^H:^ 7 7 X n tC Ao tz^(D) \Z 5 U2 

ML-236BNa&500Mg/inUC;fcSie)^DU ci ejtC28 

000XgfCT15:e-r^^i:-^^MiLT^®LAc. ^cf'T-^&SP- 
Lfc0.85%:feig7j<T'3llSfem ?Sl^!i:fi*Ofg*OT& 
20% (v/v) ^^y-fe 2iiiMi/-f;rxU>-;b$:-^tf8 
OinMhU;^-igSS«S (PH7.4, m TAilgffiMj i:VN 

■!)) $:iti^. mym^mmbtz, r^ixT'2o,oooxgT' 

ML-236BNa;&^e3CS-514/\©7t^{t:i^?Sttjl3;£j£ti 

mmimm o.snii 

NADPHU^ 

NADP 0.26inl 

• 6-U>i? 14niM 

• 6 - 'J >SffljfaK^^ 0.5u 
-r3-?>if7$ K lOmM 
i^fbVi^^^i/'^A 2.5inM* 
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* 7X1/ K=^f i/> • NADP+-jgft^ 
7x1/ Fdrt'^ (^'□T.KUj:/'?^' 

.;fN7775't>Vb3'J> 
. ML-236BNa (Sg) 



10 



20 



0.025U 

5 /i g 

2nig 
IniM 
2.33mM 



1ml 

50a* &^IIbpH$:i@^bf^®*., HPLC : C^T 

^ - X5 i;'T;w^^y * - h u vci^,mm%.^- 27% 

7-fe NxhU;b/0.1%H3P04,TEA (pH3.2) ) \ZX^L 

r^T'CS-514A^ 1 /ig/ml^tS^^S: 1 :J.-V V t% 

f - h i7 D - A P -450ti0niura (J 1 Biol . Che 

m. ,22^,2370, (1964) ) \Z^\<^'M.iM0:M.7.^^ YMZ 

h □ - A P -450 (nmol/ml) 
= (O.D450-O.D490) X 1000/91 

'^m^mimz^t. 





^ 1 
















f-h^'n-AP-450 
nmo 1 y/»i(nBo 1 / vSfi ) 


SANK63086 


Hone 


12.3 




ND(ND) 


SANK60587 


pMEL18(-<^^-) 


13. g 


KD 


ND(ND) 


MLR-1528 Na416 


PHYOI 


14.0 


4.88 


1. 495(0. 107) 




None 


9.8 


KD 


ND(ND) 


iaF-85 


pHYOl 


7.3 


6.54 


0.501(0.068) 


FrrF-182 


pHY021 


6.6 


5.34 


0.473(0.072) 



&. 1) gfiiRSttLowrya(J.Biol,aieiii,lffi,265,(1951))l:J:!3,4^Jll(tTJU7'i>«eiat 
2) ND:lfett5ft1" 



1 ^ i y , ML-236BNa(DCS-514/\0^^^^S 
(ifii (X h 1/^ 1- 5 -fe::^ • >; )^i5!'>7>SANK63086) a 40 
O^/^^^t-y^X? K(Cj:SJggj»^ (^^.hl/y'N^ 
ir:^ • U 1^^'>XSANK60587) T'^i^^^J$tV^V^*^7'5 
X$ KpHY01(Cj:SJgg<^^T'{i^J^?l§tt*'ffi5| 
U |l^(C5'Ki'n-AP-450©S4tjiS«{)6tl-5. 

5 Kli?SttT'«2^l^?Stti:*(c^ h i7 n - A 
P-450CDm(ilSii?)tn4K?'j:U> Kffitt$:::^77,5 
KpHYOl t. tz.\f:f'77.^ KpHy021fCioTje^^t«. 

n - A P -450feM4$ i: ^ tC^eS. 
}fA:&[B]®^'fcSDNAW>^-5:;&f KpHYOl.P 50 



HY021*':i:felC, 2ii:5(yiL-236BNa$:CS-514/\^-t.2)ti 
?tiT'fe-5X h 1/7' h 5 -feX • 'J t^^*>y^SANK63086* 

felix h 1/::^ h 5 1 7. • U i^^>7.4i6P- 7 \z. mm 

^tmrnz^i- V'PU -AP.-450©l^tl$:t'W-^f S 

zt\t. z.t\,^0M9Mmk\ztM'&iM>^)^m)^ 

\zimimmi'&.^Mt^ p -45011^^ a^^d ^- * 
mm 3 ^hi'D-AP -45oite^-©^&Mi^®^^ 

•f'^T.i KpHY021,pHY0225.y^pHY023{CJ;S7> h U-:/ 
h5-fe7, • Ulf^'>7,416P-7®?^®|igy* (RTF-25 



(14) 



#fFll2 6 7 2 5 5 1-t 
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8,RTF-286SLt>TnP-288) , *fMtti: h UT'S^ 
•feX- U trijr>7.SANK60587^(7) rHL-236BNaS:CS-514 

-^oom^i ©tto©*simsaj?K©ifflm, rML-2 

i>' S n - A P -450(DilSj iitK^M ziz'^^r 

ph mitiZX^X&tmiMb<DSph m}ii:ttihg\ 
Il/Mbo 10'<^;?-i:JfADNA^;tcDjiigSI5&7!)>e>Mlu I 
mmmt X-Om. 9kbCDDNASfi>t*^£>ST'fe5 3 

HY023©ifADNAf^>^i:Bgl Il/Mbo I®3®5g|5fi;()^e)Mlu 
I-tjUWSPfi*T'CD»?j2.9kb(C#fcbTVN^3iltC7iS= b 
L'fc*^ e5^i±^wML-236BNaA^ e)CS-514^(D+:^i'J5e^ 
^{SttS:^-§:t-&7i«!){C[ipHy021OJtoJfADNA^>ti|i?l 
7. lkbA^«2<ST'fe-S e>tl6. 
##^J KpMEL18CD^i:i)ISS:§ffi 

KPIJ702 (Katz et al. , J. Gen. Microbiol. ,1 
29,2703 (1983) ) ±\Z^t^'^tliy±-'&kQ.^ (m 
el gene) tif^Trox hl/::^ h ^ -feT-T'lS^cStlS^fe) 
©T'tt?fcV>. -eZ-T'^mel gene$:?|31L^§^CV^7. h U:/ 

>:?mSJ:e)I2ft$^xfe:^77>$ KpMEL18$:^L 
PIJ702CDmel gene$:l65SUf?S:V>?|±:^ h UT^h^ 

[16] - 8 • SANK61185 (OT, (16) - 8 • SANK61185 
W) imM^'mniO^ (PERM BP-1140) ) 5:ffiV^ 
PIJ702Omel geneS:|§^U#^V^Tgi [16] -8 • 
SANKeilSSttIc:. Mmel geneS:^Jg$-&f*Stg:*$:#4 

ti>mmmt±xcD:x h 1/7' h ^ t;^cDSsfe^jsIlNAA^6 

;^ • • t:-SANK61184©^^a^#;i^e)Mannur}£ 
(J.MoLBioI.,3_.208 (1961) ) tCJ:oTttaiLfeDNA 
5:^1^3l^ffl)NAi;tT«Kbfe. 

M/:/h5-fe7. • x;j. • t:-SANK61184(Z)DNA5^ g 

t:fy:^s. KPiJ702<Z)i M g^ii^U ?^cv^T'4m^gS 

CD$[||5R®m5KISl/3if*fi.tOTJ|i^^Sph I 2^^M- 

70-CT'10:9-r^jD^bWI^S:^^?SS-a:fe. ZO« 
)piKci/io^ft(D3iiBi?^hU'i'A=&i[ix^U rk^^x 

25^*(Z)-20iCT'?^bfex^y-;i/$:iP;tm -70 
lCT'10~20:9-ra;*&SPbfi. 30^4S:'«*S'iL«CT^ 
vC^b±^tS:^tTDNA?tl«^-20•C^Dx^ ^ -;i/T'St?#-b 

to ^>v^^T'K$4'T'$^^b^iB^§7^^cT^^> lo^ 

^mzm%btz U (660idM hVT.- HCl,66iii 
M MgCl2 • H20,100iiiM DTT.l.lmM ATP,pH7.6) 5:1/9^4 
^ibiZZniZlidmUiJ'-if^nA., 14"CT'16 
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@l!^^^4=S:ffiV^T® [16) - 8 • SANK61185tt(D?^ 

. mi^itrkom u izm-o tz, mp*., somi^iso § ^ 7 

7.ntCGGCy^:^0nil$:Atl3n(C [16] -8 • SANK6118 
5ttCDS7f!!#$:g^^, 24~28"CT'72^r4 120rpniC9a 

'^mmiX'^Ltz, zhmtbwi^mmmw 

Ao;t500inI#KP75::^3{C 5%^fflb24~28t;T'2 

4^raf£^^fti:T'«sbf-. z(Dmmfi'bmm 

jii'Xm^Pf-(^^ly'yhin. zm20ml<DPi§i& (320111 
MMI, 25iiiM TESig»M,70iiiM:fea,10iiiM MgCl2; 20inM Ca 

10 CI2) izmsbm^. m'Ci'bm^titzm^^vvh^ 

St>'20inl©Plg%tCMbfe. Z:oafl«SIB[{C40iii6/ni 

'J y^^-A^^riiiiiia^, 28rT* 1 was b 

T [16] - 8 • SANK61185:|*0:/n h^^T. htl^^^b 
(3G3) tCTi«$5jgbyuhy^7 

7. h $:#»tc#t bf-^n K^^;^ h?Km 

iSji/CNb^^ L/^y ^ ^■mY'imz^bfz. ic^^^s 

31Ii^b+^J'gt?#^-rs3i:lcj:»jmS07'a b^^T, 

20 mm^it, ^hizm^Ltzmmimtrnm^^x. 
m&mnztmLr=.:^-mzi:'Dxm-Drz, mmm 

mmTbtz^Q V:f^7. H?:jiM§bR2MPII^^ 

{mmmitmmuz^ ±\zm^btz, ^wm^ 
w±\zmms mx2mmmbtzt2vmmi<s±\z 

^mBm>^ ti g/mi tt£i,^t>iz^:tK-:f^y iia^tciik 
^3^ i^m^^tmmmnzm.) $:3iiiiM;ib 

y izmiii^tmmmimo^m^^ e>ti 
tz, 't(D'Px^'^-y'&mim±t^m'^i^i^^ti 

30 tz. Zni>Omt^^6^mbrz:f37.5.mi30tl-'iol5A0 

^-7. • ^7 (bp) (Odmm^^bxis^). ^^i-t' 

npMEL18;5i>'bpMEL24tT'tC^J&$tl?t. ^CfeZ.tl&CD:?' 
5:^5 KpMEL18*^e>pMEL24^T'A^i<Z) [16] - 8 • SA 
NK61185»{C^ 5x>-fe^;l4$:W^-rs r illiSJ^K 

Z.tl'bfflVoCDy'^:^? KCD-p*)pMEL18t±130bpODNA 

»i;tS:=fot.. fioz:©i30bp®SfT;t'*'(c{iBgi ii%b< 
liSac I<Dffl|5Sg£^igSiiai&*^^,to•btL;'d;v^zi:*^e>, 
ZOapfiSr^lNfc^'n-x^^'X^it-ilbT, PIJ702 

9:^^ KpMEL180*ai, J|t3g®t«)CD^H PMEL18S: 

mtmnjm» mm) i:m^x&rf(Dmw 

fjttitltz, 

m:!^^y^0A%X'&-DX^^K-::f^yi:25ng/aHZf£i> 
^oma b;tf&:^0inl ^bOmim^-Z) tCAtU 
Zt\,\zmA.m<^^M^^Wm.. 24~28"CT'iii<j72^Pai 

2orpiii0a«j^m±T'««b;t. mzmmmm^ 

50 i^M.^o. ^xdr7>0,l%, MgS040.1%, CaCl2 • 2H 



(15) 



#i^|g2 6 7 2 5 5 1-t 
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200.01%, KH2P040-2%&lWa2HP04- 12H200.8% (pH?. 
■?^P L/fc^flHOOml $:500ib1#KP7 5;^ UlCA^XZltl 

zomtm'^i^^'ii' (mmo.ooog, 4-C, 20 

^ADNA(DHind IIH53^SfT^Sfc(i*xl74DNACDHae III 

*Mm}it:m^\ n:Kmm}i(oiz^^iz^^x7ti'u 
-X • ¥)v<Dmm^o.8%,i.2%,2%tm.xm9;Msii 

-mmmi-^ <bnmm)^(Di^^ 20 

z:®J:^)^cbT^#W-:/^;^.^ KpMELisii:^ h x^rf 
h ^-tzT. • li'^'vxSANKesoaefc^lAU, h i/t' h 

5 -feX • U l^^'>:^SANK60587i: bT^Ec^^VTV^S 

(laxifS^^aies^) „ 

^ 1 EHm-236BNa0 6 /3 fi$:*SMb UCS-SM'nI^ 
t-57KS?fti^fS145:«tSf' h n - A P -450CDa 
e-? &-^^t-5*?/7. lkbCDDNASiT;T-<7)$IJPS^m«TOST' 
feS. - 30 

0*, SaliSac I.KliKpn K PtiPst I.MliMlu l.SpiiS 
ph I.XliXho I, ElJEcoR Ife.}:t>'BcJiBcl 

^ 2 0t±ii§*-S^;iy77. 5 KpHYOKD^Jil^^^i^ig 
VN5) ilUTffil'^fepMELlSH^fitSBamH m^M.-^U 



^iiiaP:fe^tt::^^7>5 KpHY02fcJ:l>'7'^7.$ KpHY02lcD' 

JfADNASfi;ti:®ffl|llM^S:*bLTV>S„ 

m 3 mmmX':^^ X 5 KpHY02®f rJpggs^SM 

V>-5) }Cft5l5tSDNA^jt±©BainH VmP..^W^^>^t 

\yf-%^(Dm\^^mmmm.^^^Lx\^i>. m 

gp^li:/^^5 FpHY0i©#ADNAKfTJti:OtBilM€5:S 

|g4|Illiffl*-^;i^5X$ FpHY021©f[||5S^^WfeI2! 
T'^S. S^ti^i'^-y^;^^ F (i«ST'^fc$tlT 
V^?,) {ca*-r5DNASIi;t±©BaiiiH 

5X5 Fl±7'5X5 FpHY02®Sac li'mi:T'^L:iS?ii«j2.4K 

b®DNAii;i5:S^£b7cfccoT'feSo ^«BP^j-{i:^v:^5 

FpHY02(Z)mgIS^>i: H-T'feS. 

T'fes. gS(^l±^^'^-:^7X5 F (iW«T'^t)^tiT 
VNS) lCS5R-t5DNASiT.fe^-±®BaiiiH I-WS(i-*.S:JS^#± 

57.5 Ftt^'^T.^ FpHY021(DSph Ui^bT'^CSltll.S 

«6|2|{J3fii^4g5;t:^57.$ FpHY023<Z)WS^1JJ»t«1 
HT'fe^.. jgfc^li'^i'^-y^X^ F («ST'*t)$tl- 
TV^S) {Cfi*tSDNA»r;t±OBainH 

hLfz.%^(j^mmmfD'mm.-^mihx\^^. 

::^7X5 Fl±::'77.5 FpHY021©M1u vmw.x^'bh^ 

3.6Kb i: ^0. 9KbC!)DNASiT>i-$:lg«* bfet^roT-fe^o 

^ 7 |lli:/5 X 5 FpHY021 ®if o}f ADNA»i;T-il*I7 . IKbiC 



S$:5^bitfe®T'feSo #::^57.5 FtCioT?^! 
g«?Stti;f^ F ^ n - A P -i&m&homm'^Trs-^ 



[mil 
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: : 
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a4 




u 




1.0 




a.o 
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